ABSTRACT
InTRoduCTIon
The foramen magnum (FM) is an important landmark of the base of skull and is of particular interest to many fields of medicine (4) . Variations of the shape of FM have got diagnostic, clinical and radiological importance (6) . Also there exists some correlation between the shape of FM and ancestry of an individual. The dimensions of FM have clinical importance because the vital structures that pass through it may suffer compression as in cases of FM achondroplasia (5) and FM brain herniation (9, 10) . In neurosurgical practice, the transcondylar approach is commonly used to access the lesions which are ventral to the brainstem and cervicomedullary junction. It was reported that understanding the bony anatomy of the condylar region is important for this approach (7).
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diameter by the transverse diameter. The data were analyzed and presented as mean ± SD.
RESuLTS
The various shapes of FM which were observed in the present study are shown in Figure 1 . Table I . In 11 (20.7%) of the skulls, the occipital condyle was observed to protrude into the FM (Figure 2 ). The mean antero-posterior and transverse diameter of the FM was recorded as 31 ± 2.4 mm and 25.2 ± 2.4 mm respectively. The average FM index was calculated as 1.2 ± 0.1.
dISCuSSIon
It was reported that some of the osteological features in the skull like FM have undergone evolutionary changes (8, 13) . During the early fetal growth, the development of skull base begins as a cartilaginous mass with multiple centers of ossification and the FM alone is one such center (13). It was described that the FM is morphologically variable. The irregular shape of FM is accentuated by the developmental anomalies of the bone and soft tissues at the cranio-vertebral junction (3). The FM is usually described as oval in shape (6). 
MATERIAL and METHodS
Human adult cadaver dry skulls which were available in the neuroanatomy laboratory of our institution were examined in the present study. The study included 53 dry skulls of Indian population. The exact age and sexes of the skulls were not determined. The different shapes of FM were macroscopically noted and classified as oval, round, egg, tetragonal, pentagonal, hexagonal and irregular shapes. The shapes were determined after the discussion with team of three members in order to avoid observational bias. The antero-posterior and transverse diameters of the FM were measured using vernier calipers of 0.2mm accuracy. The antero-posterior diameter was measured from the end of anterior border (basion) to the end of posterior border (opisthio). The transverse diameter was measured from the point of maximum concavity on the right margin to the maximum concavity on the left margin. The FM index was calculated by dividing the antero-posterior (6) as in both these studies the round shape was the most common type. In 20.7% of the cases, the occipital condyles were protruded into the FM. The same frequency was observed by Muthukumar et al. (7), 20% of their skulls showed the occipital condyle protruding into the FM. This type of morphology can lead to compression of structures passing through the FM. Murshed et al. (6) opined that the focus of further studies includes, the relationships between the variant shapes and vital structures passing through it. They concluded that variation in the FM shape should be taken into consideration during the clinical and radiological diagnostic procedures and the surgical approach.
It is interesting to study the morphometry of the FM, from a descriptive and topographical point of view (6) . The anatomic diameters have been reported to be about 35 mm for the sagittal diameter and 30 mm for the transverse diameter (11, 15) . The radiologic values obtained by Wackenheim (17) were 35 mm for the sagittal diameter and 30 mm for the transverse diameter, whereas Zaragoza (20) obtained mean values of 38 mm for the sagittal diameter and 28 mm for transverse diameter. Similar values were obtained by Testut and Latarjet (15) , in their study, the average antero posterior length of the FM was 33.3 mm and the width was 27.9 mm. They stated that longer FM antero-posterior dimensions permitted greater contralateral surgical exposure for condylar resection. The data obtained from the present study was compared with few more reports from other authors and the same has been represented in Table II . After the comparison, we observed that, the data from the present study are slightly lesser than the previous reports. But our findings are almost similar to that of Tubbs et al (16) . In the present study, the average FM index was calculated as 1.2 ± 0.1. Testut and Latarjet (15) opined that wide, sagittally inclined and medially protruberant occipital condyles along with a FM index more In transcondylar approach, the anatomical landmarks of the FM should be well known in order to make a safe occipital condyle resection (1) . The present study elucidates the morphometric data and the variations in the morphology of the FM with emphasis on their clinical implications. These morphological characteristics have medicolegal importance and helps in the identification of unknown individuals. Though the present study has a limitation as the exact age and sexes of skull were not determined, this study may provide an important reference and the measurements may be used as a data for the description of normal morphological variants of FM. Since the anatomy of the FM is of interest to many fields of medicine due to increased application of CT and MRI scans, this investigation was undertaken. We believe that the data obtained from the present study will be of useful to the neurosurgeons and is also certainly enlightening to the anthropologists, morphologists and clinical anatomists.
